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\tomic energy; see alse Radioactivity 
improvement of public understanding of, 
729 
\udit of Association funds; report of, 287 
\uthorities; see also Sanitary districts 
local; status of, in Pennsylvania, 127, 665 
regional; Hoover Commission attitude on, 
613 
\utomatic equipment; telemetering ; 
and applications of, 249 
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facillus subtilis; ‘photomicrograph of, 71 
Backfilling ; methods of, 512 
Bacteria; coliform; classification of, 58 
optimum incubation temperature for, 155 
effect of partial demineralization on, 409 
erratum, 714 
effect of well pump bearing lubricants on, 
14 
growth of, in ion exchangers, 88 
iron; control of, in Califorinia, 849 
methods for isolation of, 60 
photomicrographs of, 69 
Bactericides ; also Chlorinatior ; 
fection 
comparison of chlorine and chlorine diox 
ide as, 151 
Bacteriology ; new techniques in, 57 
use of electron microscope in, 63, 71 
Bacteriostasis ; antibiotics as cause of, 60 
Baltimore County, Md.; financing of sani- 
tary district for, 123 
Base exchangers; see Cation exchangers 
Bauxite; specifications for, 707 
Baylis floc classification system; description 
of, 18 
Bearings; well pump; bacteriological effect 
of lubricants for, 14 
Benefited water district plan; use of, at Des 
Moines, Iowa, 367 
Biedermann-Schwarzenbach; hardness de- 
termination method of, 33, 40, 49, 749 
Billing; cycle; Akron, Ohio, system of, 502 
handling of complaints on, 499 
machine ; methods of, at Atlanta, Ga., 1 
regulations on, 218 
Bleaching powder; small-scale manufacture 
of, 283 
Boiler water; relation of municipal treat- 
ment to conditioning of, 966 
residual hardness in, 750 
Bonds: see also Financing 
requirements of buyers of, 4350 
revenue; procedure for issuance of, 267 
Billing 


types 


Disin- 


Pith, 
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Boston Metropolitan District; watershed 
yield in, 818 
Brainard Rate-ot-Flow 
tion and use of, 927 
Brines; regeneration of 


with, 79, 8&5 


Register; descrip- 


cation exchangers 


in Oregon public sup- 


Cc 


Calcium; content of, 
plies, 589 
determination of hardness due to, by Bied- 
ermann-Schwarzenbach method, 35, 
47, 54, 749 
Calcium hypochlorite; see Bleaching powder 
Calgon; well cleaning with, 481 
California; control of pipeline growths in, 
849 
effect of highway construction policies of, 
26 
pollution control legislation in, 1133 
studies on water requirements of, 381 
alifornia Water Pollution Control Board ; 
water quality criteria of, 1147 
‘apacity charge; see Charges 
‘apital costs; see Costs 
‘arbamate; diethyldithio-; copper interfer- 
ence hardness determination —pre- 
vented by, 34, 42 
‘arbon; activated; synthetic-detergent tastes 
controlled by, 24 
‘arbon dioxide; effects of, in boiler water, 
970 
liquid; recarbonation with, 204 
removal of, 555 
arbonaceous zeolites; see Cation exchang- 
ers 
Caries; dental; amount of reduction of, by 
fluoridation, 843, 1120 
Cases; court; see Litigation 
Cathodic protection; tank installation; 
perience with, 553 
field test of, 551 
Cation exchangers; see also Desalting 
high-capacity; characteristics of, 75, 81 
revision of A.W.W.A. manual on, 489 
Cement-mortar; see Concrete pipe 
Charges; see also Rates 
bases for various types of, 986, 991 
benefit; use of, in Washington Suburban 
Sanitary Dist., 986 
demand: basis of, for air conditioning, 1112 
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justification of, for large customers, 392 


fire protection; practice in, 332, 333, 1009 


regulations on, for meter changes, 216 
special; adoption of, at Durham. N.C., 565 
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Chester, Pa; for, 
271 
Chicago South District Filtration 
high-rate filtration at, 687 
use of electron microscope at, 63, 66 
Chicopee, Mass.; chlorine dioxide studies at, 
151 
Chlorides ; high content of, in California wa- 
ters, 851 
Chlorinated 
of, 283 
Chlorination ; actinomycete control by, 1922 
free residual; control of pipeline growths 
with, 853, 857, 858 
industrial water quality affected by. 972 
Chlorine; see also Chlorination; Chlorine 
dioxide ; Sodium chlorite 
demand of various chemicals for, 462 
effect of, on cation exchangers, 89 
Chlorine demand constants; determination 
of, at Detroit, 453, 462 
Chlorine dioxide; actinomycete control with, 
1022 
OT A-oxalic acid test for, 152 
Chromium; hazards of contamination 
1029 
Clarification ; see Coagulation 
Claude, Georges; thermal differential plant 
of, for sea water distillation, 790 
Cleveland, Ohio; design of Nottingham In- 
take at, 593 
Climate; watershed yield affected by, 802, 
R04 
Coagulation; effect of 
pollution on, 17 
erratum, 679 
electron microscope for study of, 74 
iron removal by, 559 
sodium silicate as aid in, 699 
Coal-tar enamel; combination of, with other 
protective measures, 875 
performance of, 741 
revised specifications for, 316, 774 
Coatings; see Coal-tar enamel; Paint 
Cobalt; interference by, in hardness deter- 
mination, 43 
Coliform organisms; see Bacteria 
Coliform tests; improvements in 
for, 60 
Color; turbidity precipitation as aid in de- 
termination of, 38 
Colorado; legal aspects of transmountain di- 
version in, 573 
Colorado Los 
662 
Colorimetry ; hardness determination by, 33, 
40, 49, 749 
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Plant; 


lime; small-scale manufacture 


by, 


synthetic-detergent 


methods 


River ; Angeles interest in, 
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Coloring matter; effects of, in boiler water, 
969 
Committee reports; see 
Works Association 
Commodity charge; see Charges; Rates 
Compacts; interstate; tabulation of, 76! 
Complaints; customer; handling of, 499 
Concrete; see also Concrete pipe 
prestressed; design theory of, for tanks 
548 
use of, in reservoir construction, 544 
Concrete pipe; prestressed; design of, 1049 
testing of, 1065 
Conductivity ; electrical ; 
775 
Connections; see also Service; Services 
service; multiple; charges for, 331 
water hammer in, 372 
Conservation ; cooling water; regulations o1 
1117 
water resources; California studies on, 381 
Construction; see also Development; Exter 
sions 
Cleveland, Ohio; intake at, 593 
costs; see Costs 
Illinois; health 
on, 675 
Milwaukie, Ore.; prestressed concrete re 
ervoir at, 544 
Ontonagon, Mich.; infiltration gallery at 
186 
Peterborough, Ont.; underwater pipeli 
at, 1083 
use of asphalt in, 401 
Construction work; rates for water use 
224 
Consultants ; engineering; relation of, to of 
erator, 113 
responsibilities of, in project financi 
438 
obtaining services of, 107, 133 
Consumption; see also Demand 
breakdown of, at Long Beach, Calif., 239 
daily per capita; comparison of, for U.S 
and European cities, 784 
effect of metering on, 509 
industrial water; magnitude of, 777 
provision for restriction of, in service reg 
ulations, 226 
residential; recording of, 919 
types of, accounted for in California, 24 
Contamination; see also Pollution 
chemical; hazards of, 1027 
prevention of, in flood emergency, 1103 
Contracts ; water service; regulations on, 211 
Control equipment; telemetering; types at 
applications ot, 249 
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ooling water; see also Air conditioning 

disposal of, 578 

opper; interference by, in hardness deter- 
mination, 34, 42, 50, 753 

‘opper sulfate; control of pipeline growths 
with, 855 

‘opperas; chlorinated; effect of synthetic- 
detergent pollution on coagulation with, 


orrosion; painted steel surface; photo- 
graphs of, 1094 

problem of, in sea water distillation, 795 

valve and hydrant damage from, 680 

well pump; friction as cause of, 228 

‘orrosion control; see also Cathodic protec- 
tion 

measures for, in steel pipe, 874 

‘osts; asphalt construction, 404 

capital; allocation of, in rate fixing, 336 

construction ; Alaska, 531 ne 
trends in, 425, 427 

desalting sea water, 793 . 

estimates of, by engineer, 440 

filter plants, 428 

fire protection; determination of, 989 

fluoridation, 839, 848, 

high-rate filtration, 698 re 

hydrant, 340 

labor; see Wages 

rates based on, 327, 338 

silicate treatment, 699 

softening; cation exchange, 0 
surface supplies, 395 
well supplies, 399 

technical services, 108 

water production; Tennessee, 393, 797 

erratum, 930 

‘ourt decisions; see Litigation 

‘redit ; establishment of, by prospective serv- 
ice customer, 211 

‘renothrix; control of, 

connections ; 

tions on, 225 

highway and utility installation; 
state policies on, 26 

‘ustomer charge; see Charges 

‘yanamide; sodium; interference in hard- 
ness determination prevented by, 43 

‘yanosis; see Methemoglobinemia 
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Darcy’s law; use of, in flow calculations, 362 

Deep well pumps; see Pumps 

Deep wells; see Wells 

Deionization; see Cation exchangers; De- 
salting 

Jelaware ; 


in California, 849 


"ross general-service regula- 


“rossings ; 


water quality in, 258, 263 


surface supply; Chester, 
271 
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Delaware Basin ; 
647 
Delaware River; control of pollution in, 149 
flow data on, 622 
Philadelphia supply from, 645 
Demand; see also Consumption 
determination of costs of, 329 
fire; determination of, 334, 341 
effect of sprinkler systems on, 1016 
ratio of, to other service, 988 
suburban rate based on, 1003 
Demand charges; see Charges; Rates 
Demand meter; need of, for air-conditioning 
use, 1113 
Demineralization ; see also Anion exchangers ; 
Cation exchangers; Desalting 
Dental caries; amount of reduction of, by 
fluoridation, 843, 1120 
Deposits ; customer ; regulations on, 212 
Des Moines, lowa; benefited water district 
plan of, 367 
Desalting ; effect of, on bacteria, 409 
erratum, 714 
sea water; methods of, 733, 786 
_ Detergents ; synthetic; effects of oe 
due to, 17 
erratum, 679 
limitations of, 400 } 
Jetroit ; application of rate me to, 1000 
chlorine demand constants at, 453 


development plans for, 615, 


Development ; see also Construction ; Ground 


water 
Pa., project for, 
water resources; plans for, in California, 
381 
in Delaware Basin, 
reorganization of 
charged with, 611 
Diatoms; photomicrographs of, 74 
Diethyldithiocarbamate; copper interference 
in hardness determination prevented by, 
34, 42 
Disease; see Fluorosis; 
Typhoid fever 
Disinfection ; see also Chlorination 
cation exchanger ; formaldehyde for, 89 
water main; synthetic detergents as aid 
24 
Dissolved oxygen; see Oxygen 
Distillation; sea water; evaluation of, 787 
Distribution systems; see also Construction ; 
Pipelines 
control of growths in, 849 
electric analyzer for, 347, 1154 
Philadelphia ; historical description of, 641 
improvement program for, 645 
problems of, in Alaska, 530 
in small utilities, 277 
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federal agencies 
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District of Columbia; water quality in, 257 

Diversion; water; transmountain; legal as 
pects of, in Colorado, 573 

Diversion; water works funds; Ohio restric- 
tions on, 143 
rate increases due to, 389 

Drilling ; test well; methods of, 957 

Dry we; recarbonation with, 205 

Durham, N.C.; special service charges at, 


505 
E 


Kijkman broth; repression of Esch. coli by, 
58 

Kleetric analyzer; use of, 
works, 347, 1154 

Electrical characteristics; application of, to 
ground water prospecting, 951 

Electrical conductivity ; determination of, 775 

Electrolysis; desalting of sea water by, 792 

Slectrometer; radiation measurement with, 
539 

‘leetron microscope ; operation of, 6% 

research value of, 63, 71 
radiation measurement 


for pipeline net- 


“lectrose: pe ; with, 
538 
‘levated tanks; see 
“mergency ; flood; 
for, 1095 

“mployees; attracting young men as, 607 

health; see Health hazards; Safety meas- 
ures 

job classification system for, 570 

municipal authorities’ relations with, 130 

public relations functions of, 497 =~ 

“namel; see coal-tar enamel 

“ngineers; see Consultants 

“quipment; billing; see Billing; machine 

fluoridation: types of, 839, 1125 

telemetering; types and applications of, 
249 

water receiving ; regulations on, 226 

water utility; regulations 
on responsibility for, 224 


Tanks 


Winnipeg organization 


general-service 


“riochrome black T ; 
termination, 33, 


use of, in hardness de 


herich a teri 

cou, see aiso acteTia 

photomicrograph of, 68 

“thylenediaminetetraacetic acid; hardness 
determination with, 33, 40, 49, 749 

stability of solutions of, 752 

“xchangers; sce Anion exchangers; Cation 
exchangers 

“xpenses; sce also Costs 

allowable; court ruling on, 328 oe 

42? 


relation of, to 


revenue, 
Explosives; well redevelopment by, 171 


" 
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Extensions; see 
agreements on, in sanitary districts, 124 
benefited water district plan for, 367 


F 


Federal government; see Government, U.S 
Ferric sulfate; effect of synthetic-detergent 
pollution on coagulation with, 21 
Ferrofilter ; iron removal with, 560 
Ferrous sulfate; specifications for, 975 
Filters; swimming pool; back siphonage duc 
to, 223 
Filtration; high 
with, 687 
iron removal by, 559 
Filtration plants; 
428 
improvements im, at 
Finanemg; see also Bonds; Diversion (wa- 
ter works funds); Extensions 
improvement; methods of, in 
and Tennessee, 434 
procedure for, in Florida, 266 
municipal authority; factors in, 130 
sanitary district; methods of, in Maryland, 
123 
Fire hydrants; see Hydrants 
Fire protection; private; regulations on, 221 
water supply for, 334, 341 4 i 
Fire protection charges; see Charge 
Fish; effect of herbicides on, 735 
Fittings; see Steel pipe ame 
Fixed costs: see Costs: capital aa” 
Flanges; ring; steel; design of, 931 | 
Flocculation; see Coagulation 
Flood control; Delaware Fasin projects for, 
625 
Flood emergency ; Winnipeg organization in, 
1095 
Florida; improvement financing in, 260 
operating problems of small systems in, 
277 
status of public water systems in, 416 
Flow; see als» Water hammer 
application of formulas for, to steel pipe 
design, 861 
distribution network; electric analyzer for, 
347, 1154 
fire; estimation of, 335, 341 
metered; recording of, 927 
pipeline; effect of coal-tar enamel lining 
on, 744 
stream; records of, 801, 808 
regulation of, in Delaware Basin, 622 
Fluoridation; see also Fluoride 
American Dental Assn. approval of, 1132 
policy on, 1131 
aspects of, 1120 


rate; Chicago experience 


costs of construction of, 


Philadelphia, 649 


Kentucky 


is 

J 

re 


Fluoridation (contd.); side effects of, 848, 
1128 
Wisconsin experience with, 839 
Fluoride; alizarin method for determination 
of, 583, 1130 
content of, in Oregon public supplies, 589 
role of, in dental health, 843, 1120 
safe handling of, 839, 1130 sheen 
sodium; specifications for, 897 
tests for, 1129 
Fluoride feeders; types of, 839, 1125 
Fluorosis; relation of, to fluoride concentra- 
tion, 1121 
Formaldehyde ; cation exchanger disinfection 
with, 89 
Foulk’s formula; water-softening soap re- 
quirements calculated with, 396 
Fragilaria; photomicrograph of, 72 
Free water; see also Unaccounted-for water 
Ohio restrictions on, 144 
Freezing; water; formulas for, in pinelines, 
1035 
Funds; see Diversion; Financing 


G 


Gallionella; California geologic conditions 
favorable to, 850 
Gardening; Los Angeles Dept. of Water 
and Power pamphlet on, 13 
Geiger counter; principle of, 540 
Geology; California; pipeline growths fa- 
vored by, 849 
relation of, to ground water prospecting, 
945 
to well construction, 475 
Geophysical methods; application of, to 
ground water prospecting, 947 
Germicides; see Bactericides ; Chlorination ; 
Disinfection 
Glendale, Calif.; control of pipeline growths 
at, 855 
Government; see also Legislation 
state; effect of highway construction 
policies of, 26, 133 
functions of water control agencies of, 
755 
health departments; relations of, with 
operators, 98, 103 
U.S.: Bureau of Reclamation; coal-tar 
experience of, 742 
natural resources agencies; reorganiza- 
tion of, 611 
Public Health Service; requirements of, 
on well pump bearing lubricants, 14 
Supreme Court; reasonable-rate doc- 
trine of, 327 


December 1950 


1191 


Gram-negative bacteria; isolation of, by anti- 
biotics, 60 

Grand Rapids, Mich.; fluoridation study at. 
1120 

Gravimetry ; application of, to ground water 
prospecting, 949 

Greensand; see also Cation exchangers 

capacity ratings’ of, 76 
Ground water; see also Development; Wells 


application of temperature measurements 


of, 954 is 
basic doctrines on use of, 756 = 
condition of, in Alaska, 524 
costs of softening of, 399 
factors in development of, 962 
iron removal from, 555 
methemoglobinemia due to nitrates in, 161 
methods of prospecting for, 945 
New York State Water Pollution Control 
Board classifications and standards 
for, 1145 
population supplied by, in Florida, 417 
quality of, in Middle Atlantic States, 261 
Rockford, ['., study of, 701 
state control agencies for, 762 
Grounding ; regulations on use of water fa- 
cilities for, 225 
Growths ; aquatic; actinomycetes ; control of, 
1018 
herbicides for control of, 735 
distribution system; control of, in Cali- 
fornia, 849 


H 


Hackensack Water Co.; 
by, 249 
Hardness; see also 
Softening 
content of, in Oregon public supplies, 589 
determination of, by Biedermann-Schwarz- 
enbach method, 33, 40, 49, 749 
extent of, in Middle Atlantic States sup- 
plies, 257 
Hardy Cross method; use of electric net 
work calculator instead of, 347, 1154 
Hazards; see Health hazards; Safety meas- 
ures 
Hazen-Williams flow 
analog of, 352, 1154 
Head loss; see Flow 
Health departments; relations of, with op- 
erators, 98, 103 
Health hazards; see also Safety measures 
radioactivity as source of, 542 
types of, in water works, 485, 490 
Herbicides ; aquatic-growth control with, 735 
Hetch Hetchy Aqueduct; location of trans- 
mission mains for, 199 


use of telemetering 


Cation exchangers; 


formula; electrical 
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Heunmetaphoayheate ; well cleaning with, 481 
Highways; utility installations affected by 

construction of, 26, 133 
History of Water Supply in Russia (N 
Falkovski) ; review of, 207 
Hoover Commission; recommendations of, 
on reorganization of natural resources 
agencies, 612 
Hydrants; distribution of, 346 
fire protection charges based on cost of, 
340 
general-service regulations on, bail. 
inspection and maintenance of, 680 
painting of, 686 
prohibition on use of water funds for pur- 
chase of, 143 
water hammer prevention by testing of, 
373 
Hydraulics; see Flow; Water hammer 
Hydroelectric power ; development ,of, in con- 
nection with Delaware Basin projects, 
624 
Hydrofluoric 
1124 
Hydrofluosilicic 
from, 1124 
Hydrology; see 


223 


acid; fluoridation with, 844, 


acid; sodium silicofluoride 


Rainfall 


Ground water; 


I 


Ice; conditions for formation of, in pipe- 
lines, 1035 
cracking of, due to fluoridation, 1129 
Illinois Department of Public Health; regu- 
lations for submission of construction 
plans to, 675 
Impeller meter ; 
234 
Improvements; see Construction; Financing 
Imvic reactions; detection of coliform bac- 
teria by, 62 
Incodel; Delaware Basin development plans 
of, 615 
Inerustation; see Corrosion 
Industrial wastes; see Wastes 
Industrial water; see also Air conditioning 
magnitude of demand for, 777 
relation of municipal treatment to quality 


of, 966 
Me Infiltration gallery; construction of, 
Mich 


tonagon, , 186 
Inspection; see Maintenance 
Installations ; see also Construction tg 
regulations on, 213 


intake measurement with, 


serTy ice 


“Instruments ; see Equipment 


Insulation; pipeline; prevention of freezing 


wae, 1047 


: design of, 593 


at Cleveland, Ohio, 


at On- 


Interest; see also Bonds; Financing 
relation of rate of, to price decline, 433 

Interstate agreements; tabulation of, 761 

Interstate Commission on the Delaware 
River Basin; development plans of, 615 

Inventory control; reorder cards for, 377 

Investment; see Financing; Rate of return 

Ion exchangers; see Anion exchangers; 
Cation exchangers 

Ionization chamber; radiation measurement 
with, 537 

Iowa; establishment of benefited water dis- 
tricts in, 367 

Iron; content of, in Oregon public supplies, 


Jour. AWWA 


interference by, in 
tion, 42, 50 
prevention of settlement of, 887 
removal; methods of, 555 
polystyrene resins for, 79 
Iron bacteria; control of, in California, 849 
Iron salts; see Ferric sulfate; Ferrous sul- 
fate; Iron 


hardness determina- 


Job classification; water works; system for, 
567 
Joints; ball and socket; 
pipe supports, 196 
early method for making of, 641 
steel pipe; revised specifications for field 
welding of, 316 
selection of, 871 


functions of, in steel 


= 


Kansas City, Mo.; distance-demand  sub- 
urban rate plan of, 1003 

Kentucky ; improvement financing in, 434 


Kingsport, Tenn.; rate structure of, 391 


L 


Labor relations; see also Employees; Wages 
municipal authorities’ experience with, 130 

Lactose-sulfanilamide broth; false positives 
reduced by, 61 

Lake Michigan; effect of synthetic-detergent 
pollution on water from, 17 

Lard; effect of, on tastes and odors due to 
synthetic-detergent pollution, 25 

Latrobe, Benjamin H.; Philadelphia water 
supply plan of, 634 

Lauryl sulfate tryptose broth; coliform test 
duration reduced by, 57 

Law; see Legislation 

Lawsuits; see Liability; 


Litigation 
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Leakage; see also Unaccounted-for water; 
Wastage 

allowable amount of, 247 

Legislation; see also Government; Litigation 
air conditioning ; model ordinance, 1114 
California; pollution control, 1133 
Colorado; transmountain diversion, 573 


Iowa; benefited water districts, 367 
sanitary district enabling act, 


Maryland; 
119 
Ohio; use of water works funds, 143 
Pennsylvania; municipal authorities en- 
abling act, 128 a 
state; basic water use doctrines, 735 
pension and retirement, 905 
water main relocation, 27 
U.S.; Social Security Act amendment, 912 
Liability; water works; limitation of, for 
service interruption, 226 
Lima, Ohio; meter reading experience at, 
503 
Lime; synthetic-detergent effect on coagula- 
tion neutralized by, 19 
Lining; reservoir and canal; 
401 
Litigation; see also Legislation; Liability 
municipal authorities involved in, 134 
reasonable rates defined in, 327 
water main relocation as subject of, 26 
Little Rock, Ark.; watershed yield at, 834 
Long Beach, Calif.; methods of accounting 
for water at, 233 
Los Angeles; history of water department 
of, 654 
water hammer problems at, 370 
Los Angeles Department of Water and 
Power; annual reports of, 9 
gardening pamphlet issued by, 13 
Louisiana; iron removal in, 555 
Louisville, Ky.; metering of multiple dwell- 
ings at, 916 
Lubricants; well pump bearing; bacterio- 


logical effect of, 14 prog 


asphalt for, 


Machines; see Billing; Equipment 
Madison, Wis.; fluoridation experience at, 
844, 1124 
Magnesium; content of, in Oregon public 
supplies, 589 
determination of hardness due to, by 
Biedermann-Schwarzenbach method, 
47, 54, 749 
Magnetometer; possible use of, in ground 
water prospecting, 950 
Mains; see Concrete pipe; Distribution sys- - 
tems; Pipelines; Steel pipe 


Maintenance; hydrant, 680 
meter, 505 
occupational 

with, 488 
small plant; problems of, 277 
valve, 680 
Manganese; interference by, in hardness de- 
termination, 34, 42, 50, 753 
polystyrene resins for removal of, 79 
Manual; tentative; cation exchanger test 
procedures ; revision of, 489 
Marin Municipal Utilities District; water 
main relocation by, due to highway con- 
struction, 26 
Maryland; sanitary district organization in, 
118 
water quality in, 259, 263 
Marysville, Ohio; softening costs at, 395 
Massachusetts; effect of highway construc- 
tion policies of, 30 

Materials; purchasing of, 375 

Metameter ; description and use of, 251 

Meter Master; description and use of, 927 

Meter reading; Akron, Ohio, system of, 501 
Long Beach, Calif., system of, 238 

Metering; effect of, on water use and reve- 

nue, 509 
extent of, in California cities, 24] 
multiple dwelling; management experi- 
ence with, 913 
Meters; demand; need of, for air-condition- 
ing use, 1113 
detector check; use of, on fire service con- 
nections, 222, 237 
general service; regulations on, 214, 216 
testing of, 219 
selection and maintenance of, 505 
types of, at Long Beach, Calif., 234 
water losses due to underregistration of, 
240, 246 
Methane; determination of, in water, 413 
Methemoglobinemia; Minnesota well sup- 
plies as factor in, 161 
Miami, Fla.; metering of multiple dwellings 
ac, 914 
water system of, 417 

Microorganisms; sce 

Microscope; electron ; 

scope 


health hazards connected 


Bacteria; Growths 


see Electron micro- 
Military water supplies; desalting of sea Ms 
water for, 795 — 
Milwaukie, Ore; prestressed concrete rese a 
voir at, 544 
Minnesota; relation of- well supplies in, to G 
methemoglobinemia, 161 ee! 
Missouri Division of Health; 
bacteriological 
lubricants, 14 


effects of well 


study of, on rage 


vad 
| 
: 
> 
M 


_ Mixermobile; use of, in concrete construc- 
tion, 546 
- Mokelumne Aqueduct; design and construc- 
= tion of aboveground lines for, 189 
Multiple dwellings; metering of, 913 
recording of consumption in, 921 8 
Municipalities; see also Bonds 


financing powers of, in Kentucky, 444 > 


in Tennessee, 449 
- Murexide; use of, in calcium hardness de- 
termination, 36, 54 


National Utilities Radio Committee; guide- 
book published by, 484 
Jersey ; see also 
Delaware River 
effect of highway construction policies of, 
28 
water quality in, 258, 261 
New York; see also Delaware Basin; Dela- 
ware River 
watershed yield in, 823 
New York State Water Pollution Control 
Board; water quality classifications and 
standards of, 1137 
Newark, N.J.; metering of multiple dwell- 
ings at, 915 
water main relocation by, due to highway 
construction, 29 
Niagara Falls; chlorine dioxide studies at, 
151 
ickel; interference by, in hardness deter- 
mination, 43 
Jigrosine ; aquatic-growth control with, 736 
itrates; methemoglobinemia due to pres- 
ence of, in Minnesota well water, 166 
orth Miami, Fla.; operating problems at, 
278 
ottingham Intake (Cleveland, Ohio); de- 
sign of, 593 


New Delaware Basin; 


Oak Kidge National Laboratory; radio- 
active research program of, 139 
Ocala, Fla.; operating probiems at 
Ocean levels; trend in, 807 
Odors; see Taste and odor control 
Ohio; fund diversion in, 143 
Ohio River Basin; discharge of phenolic 
wastes prohibited in, 150 


Oil lubrication ; well pump bearing; bac- 


, teriological effect of, 14 
Oklahoma; iron removal in, 556 

tn Oklahoma City, Okla.; silt diversion project 
at, 816 

metering of 


4 
Omaha, Neb. ; 
ings at, 916 


77 


Ontonagon, Mich.; infiltration gallery at, 186 
Operating ratios; trend of, 422 
Operation; small plant; problems of, 277 
Operators; treatment plant; relations of, 
with consulting engineer, 113 
with health department, 98, 103 
Oregon; quality of public supplies in, 589 
Organization; municipal; see Municipalities 
sanitary district; Maryland procedure for. 
118 
Orthotolidine-arsenite 
acid with, 152 
Output costs; incorporation of, in 
schedule, 330 
Outside-city service; see Extensions; Rates; 
suburban 
Oxalate method; separation of calctum and 
magnesium by, 35, 47, 56 
Oxalic acid; use of, in chlorine dioxide de- 
termination, 152 
Oxygen; dissolved; 
water, 972 
well pump corrosion caused by, 230 
Oyster industry; effect of salt water intru- 
sion on, 628 
Ozonation; use of, at Philadelphia, 648 


P 


Paint; see also Coal-tar enamel 
corrosion of, on steel surfaces, ; 
Panama City, Fla.; operating problems at, 
281 
Penicillin; elimination of false negatives by, 
60 
Pennsylvania; benefits to, 
Basin projects, 625 
status of authorities in, 127, 665 
watersheds of, 146 
Pennsylvania Sanitary Water Board; pollu 
tion control program of, 146 
Pension and retirement; state legislation on, 
905 
Penstocks ; 
on, 743 
Pentaerythrite tetranitrate; well redevelop- 
ment with, 172 
Personnel; see Employees 
Peterborough, Ont.; river undercrossing at, 
1083 
PETN; well redevelopment with, 172 
Phenol-formaldehyde resins; exchange ca- 
pacities of, 76, 81 
Phenolic wastes; prohibition on discharge of, 
in Ohio Basin, 150 
Phenoxyacetic compounds ; 
control with, 735 
Philadelphia water supply; history of, 633 
improvement program for, 645 
pollution control projects for, 150 


test; use of oxalic 


rate 


effects of, in boiler 


from Delaware 


performance of coal-tar enamel 


aquatic-growth 


December 1959 


Phosphate ; effects of, in boiler water, 973 
prevention of iron settlement with, &89 
trisodium ; specifications for, 601 

erratum, 1164 
vitreous ; control of pipeline growths with, 
853 
well cleaning with, 481 
Phosphate industry; fluoride 
from, 1124 
Photometry ; evaluation of, 37 
Photomicrographs; identification of 
isms by, 66 

Pipe; see Concrete pipe; 

pipe 
Pipe flow; see Flow 
Pipelines; see also Distribution systems 
aboveground; design and construction of, 
for Mokelumne Aqueduct, 189 

costs of, 429 

freezing of water in, 1035 

transmission; location 
problems of, 199 

underwater; construction of, at 
borough, Ont., 1083 

Pitometer surveys; economics of, 245 

Pitting; see Corrosion 

Pittsburgh, Pa.; pollution control projects 

of, 150 

Pollution; see also Wastes 
atmospheric; radioactive research on, 
chemical; hazards of, 1027 
extent of, in Chester, Pa.. watersheds, 272 
synthetic detergent; coagulation affected 

by, 17 
erratum, 679 
palatability affected by, 24 : 
Pollution control; California laws on, 1133 
measures for, in Middle Atlantic 
264 
Pennsylvania program for, 145 
quality criteria of state boards for, 1137, 
1147 
state agencies for, 762 
Polyphosphate; prevention of 
ment with, 889 
Polystyrene base 
76, &1 
Pools; swimming ; 
service for, 223 
Postcards; use of, with machine billing, 6 
Potassium; reduction of error in photo- 
metric determination of, 38 
Practice; water works; report of committee 
on, 793 
Precipitation ; see Rainfall 
Pressure; distribution 
complaints on, 499 


by-products 


organ- 


Pipelines; Steel 


and right-of-way 


Peter- 


733 


States, 


iron settle- 


resins; characteristics of, 


regulations on water 


system; handling of 


Prestressed concrete pipe; see Concrete pipe 
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Primacord ; well redevelopment with, 172 “ae 


Process water; see Industrial water 
Procurement; see Purchasing a 
Pseudomonas aeruginosa; see also Bacteria 
photomicrograph of, 70 
Public health departments; Illinois; regula- 
tions for submission of construction 
plans to, 675 
Public Health Service; U.S.; requirements 
of, on well pump bearing lubricants, 14 
Public relations; annual reports and, 13, 716 
fluoridation and, 847 
municipal authorities’ problems of, 131 
program for, in small water works, 495 
water service regulations and, 210 
Publications ; A.W.W.A.; report of, 310 
Pumping stations; booster; use of, for fire 
service, 345 
improvements in, at Philadelphia, 651 
Pumps; deep well; bacteriological effect of 
bearing lubricants for, 14 7 
column life of, 228 
selection of, 477 


Purchasing ; aspects of, 375 


Q 


Quality; ground water; effect of iron on, 
556 
Quality; industrial water; relation of 
nicipal treatment to, 966 
water: California; high chloride content 
of, 851 
criteria for, adopted by state pollution 
control boards, 1137, 1147 
data on, for Middle Atlantic States, 257 
effect of atomic wastes on, 533 
Oregon public supplies; fluoride 
hardness content of, 589 
radioactivity as factor in, 136 
state control agencies for, 762 _ 


R 


Radio; utilities; publication of guidebook on, 
484 
Radioactive wastes; research on disposal of, 
135 
Radioactivity ; see also Atomic energy 
devices for measurement of, 537 
effect of, on water quality, 533 
natural; amount of, in various streams, 
136 
relation of, to ground water prospecting, 
948 
permissible concentrations of, 139 
Rainfall; records of, in eastern U.S., 807 
relation of runoff to, 808 
Rate of return; determination of, 981 


mu- 
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Rates; see also Charges 
basic factors in, 981 
consideration of cost trends in fixing of, 
421 
general service; cost basis for, 327 
Kingsport, Tenn., structure of, 391 
reasonable; U.S. Supreme Court doctrine 
of, 327 
regulations on, for temporary service, 222, 
332 
suburban; basis for, 331 
distance and demand factors in, 1003 
Tennessee ; trend in, 386 
Ready-to-serve charge ; see Charges 
Recarbonation; liquid carbon dioxide for, 
204 
Recharge; see Wells; drainzge 
Reclamation Bureau; U.S.; coal-tar experi- 
ence of, 742 
Records; see also Annual reports 
consumption; Meter Master used for, 919 
customer; use of billing-machine punch 
cards for, 6 
valve test; use of cards for, 684 
Red water; see lron 
Refrigeration; see Air conditioning 
Refunds; customer deposit; regulations on, 
212 
Regeneration; cation exchanger; salt dosage 
for, 85 
salt water for, 79, 91 
Registration; see Meters 
Regulation; stream flow; see Flood control: 
Flow 
Regulations; water service; suggestions on, 
209 = 
Rentais; sewer; see Sewer rentals a 
Repair; see Maintenance 
Reports; see Annual reports 
Resale; water; regulations on, 215 
Reservoirs; control of aquatic growths in, 
735 
distribution system; see Tanks 
plans for, in Delaware Basin, 620 
safe yield from, 799, 823 
Resins; ion exchange; characteristics of, 75, 
81 
effect of, on bacteria, 409 a 
erratum, 714 ao 
Resistivity ; electrical; relation of, 
water prospecting, 951 
Retirement; state legislation on, 905 
Return; see Financing; Rate 
Revenue 
Revenue; see also Diversion 
funds); Financing; Rates 
determination of required amount of, 981 
effect of metering on, 511 
relation of, to expenditure, 422 


of return: 


(water works 
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Revenue bonds; see Bonds; Financing 

Rhizosolema: photomicrograph of, 72 

Right-of-ways; problems of, for transmis- 
sion mains, 199 

Ring flanges; steel; design of, 931 

Ring girders; stresses in, 881 

Rockford, Ill.; ground water study at, 701 

Rules; water service; suggestions on, 209 

Runoff ; relation of rainfall to, 808 

Russia; review of Falkovski’s history of 
water supply in, 207 


S 


Sacramento, Calif.; cooling-water waste dis- 
posal at, 578 
Sacramento Municipal Utility District; pur- 
chasing practices of, 375 
Safety measures; fluoridation, 839, 1130 
radioactivity protection, 537 
water works, 485, 490 
Salinity; see Salt; Salt water intrusion 
Salt; see also Sodium chloride 
cation exchanger regeneration with, 79, 85 
high content of, in California waters, 851 
removal of, from sea water, 409, 733, 790 
Salt water intrusion; extent of, in Middle 
Atlantic States supplies, 257 
problems of, on Delaware River, 626 
Samples; water; responsibility for collectios 
of, 100, 105 
Francisco; transmission 
problems of, 199 
Sanitary districts; see also Authorities 
organization of, in Maryland, 118 
Santa Rosa, Calif.; control of pipeline 
growths at, 851 
Scale; see Boiler water; Corrosion 
Schuylkill River; Philadelphia supply from 
633, 645 
Schwarzenbach; hardness determinatior 
method of, 33, 40, 49, 749 
water; desalting; atomic 
733, 790 
ion exchange for, 409 
various methods of, 786 
regeneration of polystyrene resins with 
79, 91 
tidal; classifications 
1143 
Sedimentation; see Coagulation; Siltation 
Seismology ; application of, to ground water 
prospecting, 949 
Service: water; see also Charges; 
discontinuance of, 220 
regulations for, 209 
Services; see also Connections ; Distribution 
systems 
multiple; metering of, 913 


San line location 


Sea energy for 


and for 


standards 


Rates 
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Services (contd.) ; permissible number of, on 
single property, 214 
Sewage plants; use of 
for, 145 
Sewer rentals; adoption of, in Durham, N.C., 
565 
amount of, in 
125 
in Sacramento, Calif., 581 
Sewerage; financing of, in Kentucky, 445, 
451 
Sewers; disposal of waste water to, 579 
Sheboygan, Wis.; fluoridation experience at, 
839 
Ships; regulations on water use by, 225 
Shutdowns ; limitation of water works liabil- 
ity for, 226 
Silicate; prevention of iron settlement with, 
891 
use of, as coagulant aid, 20, 699 
Siliceous zeolites; characteristics of, 76, 81 
Silicon; fluorides of, 1124 
Siltation; effect of, on watershed yield, 814 
Slime; control of, in pipelines, 849 
Smith, Angus; coal-tar patent of, 742 
Smyth v. Ames; reasonable-rate doctrine 
expressed in, 327 
Soap; savings in, due to softening, 395 
Sodium; reduction of error in photometric 
determination of, 38 
Sodium carbonate; control of 
growths with, 855 
Sodium chloride; see 
intrusion 
specifications for, 317 
Sodium chlorite; synthetic-detergent tastes 
controlled by, 24 
Sodium cyanide; interference in hardness 
determination prevented by, 43 
Sodium fluoride; see also Fluoride; 
dation 
specifications for, 897 
Sodium silicate; prevention of 
ment with, 891 
use of, as coagulation aid in high-rate fil- 
tration, 699 
Sodium silicofluoride ; fluoridation with, 1124 
Sodium sulfide; interference in hardness de- 
termination prevented by, 50, 753 
Sodium “versenate”; see Ethylenediaminete- 
traacetic acid 
Softening; see 
Hardness 
iron removal by, 560 
municipal; industrial 
fected by, 970 
surface supply; cost of various methods 
of, 395 
well supply; cost of, 399 © 


water works funds 


Baltimore sanitary district, 


pipeline 


also Salt; Salt water 


Fluori- 


iron settle- 


also Cation exchangers; 


water quality af- 
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Streptomyces; 


1197 


Soil pollution ; effect of, on watershed yield, 
814 
Southern California Metropolitan Water 
District; softening plant at, 81 
Specifications; A.W.W.A.; see also Manual 
deep well; application of, 479 
new dating system for, 561 
standard; for coa!-tar enamel protective 
coatings; revision of, 316, 774 
for steel pipe; revision of, 315, 774 
tentative; for ammonium sulfate, 1087 
for bauxite, 707 
for ferrous sulfate, 975 
for field welding of steel water pipe 
joints; revision of, 316 
sodium chloride, 317 
for sodium fluoride, 897 
for trisodium phosphate, 601 st 
erratum, 1164 
Sporicides; comparison of 
chlorine dioxide as, 151 
Standardization procedure ; 
dition to, 286 
Standards; A.W.W.A.; 
fications 
value of, to water industry, 93 
Standpipes; see Tanks 
State governments; see Government; 
state agreements; Legislation 
Statistics; water works; selection of, 
inclusion in annual reports, 12, 722 
Steel-cylinder pipe; see Concrete pipe 
Steel pipe; design and construction of, for 
Mokelumne Aqueduct, 189 
design of ring flanges for, 931 
joints; revised specifications 
welding of, 316 
large diameter; design standards for, 860 
erratum, 1048 
limiting-strain theory for design of fittings 
for, 934 
performance of coal-tar enamel on, 741 
revised specifications for, 315, 774 
Sterilization; see Chlorination; Disinfection 
Storage; see also Reservoirs; Tanks 
installation of, for fire service, 343 
Stream flow; see Flow 
Stream pollution; see Pollution; 
Wastes 
Stream utilization; see Development 
see Actinomycetes 
elimination of false negatives 


for 


chlorine and 


A.W.W.A.; ad- 


see Manual; Speci- 


Inter- 


for 


field 


for 


Siltation ; 


Streptomycin ; 
by, 60 
Styrene base resins; 

81 
Subdivisions; regulations on water service 
for, 213 
Suburban service ; 


suburban 


characteristics of, 76, 


see Extensions; Rates; 


4 
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Sulfamilamide ; elimination of false positives 
by, 61 
Sulfate; ammonium; specifications for, 1087 
ferric; effect of synthetic-detergent pollu- 
tion on coagulation with, 2 
ferrous; specifications for, 975 
interference by, in hardness determination, 
46 
Sulfide; sodium; interference in hardness 
determination prevented by, 50, 753 
Sulfonamides; elimination of false positives 
by, Ol 
Sulfur dioxide; dechlorination with, 854 
Supply sources; see also Development; 
Ground water 
types of, in Florida, 417 
Supports; pipe; design of, 192 
Surface supplies; basic doctrines on use of, 
7% 
state control agencies for, 762 
Surface tension; effect of detergents on, 24 
Surplus funds; see Diversion (water works 
funds ) 
Swimming 
service for, 223 
Synthetic detergents ; see Detergents 
Synthetic resins; see Cation exchangers 


T 


protection 


pools; regulations on water 


Tanks; cathodix installations in, 
551, 553 
prestressed concrete; construction of, 544 
laste and odor control; methods of, to com- 
bat synthetic-detergent pollution, 24 
Philadelphia plans for, 647 
Tastes and odors; actinomycetes as cause of, 
1018 
chlorine as cause of, 
softening, 8&9 
handling of complaints on, 499 
synthetic-detergent pollution as cause of. 
24 
Taxes; see Diversion (water works funds) ; 
Rates 
Feeth; Dental caries; Fluorosis 
Telemetering ; types and applications of, 249 
remperature ; coliform incubation; study on, 
155 


in cation-exchange 


See 


222, 332 


434 


lemporary service; charges tor, 
Tennessee; improvement financing in, 
rate trend m, 386 

Testing; see Maintenance 

Tidal salt waters; classifications and stand 
ards for, 1143 

Toledo, Ohio; metering of multiple dwell- 
ings at, 917 


Torrance, Calif. ; control of pipeline growths 
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Total hardness ; determination of, by Bieder 
mann-Schwarzenbach method, 33, 40, 
49, 749 
Traffic; valve and hydrant damage from, 682 
Treatment; see also Chlorination; Coagula- 
tion; Filtration; Softening 
industrial water; relation of 
treatment to, 966 
Treatment plants; see also Operators 
improvements in, at Philadelphia, 649 
number and types of, in Florida, 417 
occupational health hazards in, 487 
Trenches ; backfilling of, 512 
Trisodium phosphate; specifications for, 601 
erratum, 1164 
Turbidity ; effect of, on chlorine demand, 455 
precipitation of, in color determination, 38 
2,4-D; aquatic-growth control with, 735 
Typhoid fever; decline of, in Alabama, 106 
Tyrothricin; separation of bacterial types by, 


municipal 


Unaccounted-for water; causes of, 240, 243 
economics of reducing, 244, 245 
pitometer surveys on, 245 
revenue losses from, 145 
Underground water; see Ground water 
U.S.S.R.; review of Falkovski’s history of 
water supply in, 207 ] 
United States; see Government, U.S. 
Use; water; see also Consumption 
basic doctrines on, 755 % 
V 
Vacuum tube; radiation measurement with, 
539 
Valves; check; 
on, 225 
inspection and maintenance of, 680 
installation of, in steel pipelines, 879 
power operation of, 685 
pressure regulating; inspection of, 344 
water hammer problems with 370 
Venturi meter; intake measurement 
234 
Versene; see Ethylenediaminetetraacetic acid 
Vibratory-explosive method; well redevelop- 
ment by, 178 
Virginia; water quality in, 


Ww 


Wages; levels of, in Southwest, 567 
trends in, 427 

Wanaque, N.J.; watershed yield at, 829 

Washington, D.C.; water quality at, 257 


general-service regulations 


with, 


260, 264 
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Washington Suburban Sanitary District; 
front-foot benefit charge in, 986 
metering of multiple dwellings in, 913 
Wastage; water; see also Leakage; Un- 
accounted-for water 
relation of multiple-dwelling metering to, 
913 
Wastes; also Pollution 
analysis of problems of disposal of, 1149 
cooling water; disposal of, 578 
industrial; treatment plants required for, 
in Pennsylvania, 149 
radioactive ; effect of, on water quality 533 
research on disposal of, 135 
treatment of, 536 
Water; see Development; Ground water ; 
Industrial water; Quality; Supply 
sources; Surface supplies 
Water hammer; Angeles 
with, 370 
Water resources; see Development; Ground 
water; Supply sources; Surface supplies 
Water works; Construction; Treatment 
plants 
Water works administration ; 
mittee on, 305 
Water works industry; 
men to, 607 
condition of, 421 
Water works practice ; 
on, 293 
Waterfront properties ; 
use by, 225 
Watersheds ; also 
yield from, 799 


See 


Los experience 


see 
report of com- 


attracting young 


report of committee 
regulations on water 


see Reservoirs; Siltation 


sate 
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r 


1199 


Well pumps; sce Pumps piiirig 
Wells; see also Ground water 
application of A.W.W.A. standards 
479 
brine; use 
eration, 79 
construction of, as 
globinemia, 166 
drainage; disposal of waste water to, 580 
electrical logging of, 951 
explosives for redevelopment of, 171 
geologic considerations in construction of, 
475, 480 
Missouri Div. of Health requirements on 
construction of, 14 
pumping tests of, 959 
test drilling of, 957 
vitreous phosphate for cleaning of, 481 
Willing Water; use of, on posteard bills, 7 
Winnipeg, Man.; flood emergency organiza 
tion at, 1095 
Wisconsin Public Service Commission; 
method of, for determining fire service 


rate doctrine of, 


impounding reservoir ; 


on, 


of, 


in polystyrene resin regen- 


factor in methemo- 


factors in, 799 
wie 
Zeolites; see also Cation exchangers 
characteristics of, 76, 81 
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